Phenylephrine induces activation of CREB in adult rat cardiac myocytes through MSK1 and PKA signaling pathways.
cAMP responsive element binding protein (CREB) is a stimulus induced transcription factor with possible relevance for the pathophysiology of the heart. In the present study, we provide evidence that the hypertrophic agonist, phenylephrine (PE), promotes phosphorylation of CREB in adult rat cardiac myocytes through alpha(1)- and beta-adrenergic receptors. PE-induced phosphorylation of CREB was partially inhibited by Ro318220 and H89, which were shown to be potent inhibitors of mitogen- and stress-activated protein kinase-1 (MSK1) activation, implicating the involvement of this kinase in the response. Similar results were obtained when cardiac myocytes were treated with the inhibitors of ERK1/2 and p38 MAPK pathways. In addition, inhibition of protein kinase A by RpcAMP reduced phosphorylation of CREB, suggesting that this pathway is also involved. Furthermore, PE stimulation was accompanied by an increase in CRE-binding activity, which was reduced by drugs that prevented phosphorylation of CREB. An enhanced CBP/phospho-CREB complex formation was also observed, suggesting recruitment of CBP to phosphorylated CREB. These results suggest that PE stimulates phosphorylation and DNA binding activity of CREB in adult rat ventricular myocytes through multiple signaling pathways involving ERK1/2, p38 MAPK, MSK1 and PKA. The same pathways seem to regulate atrial natriuretic peptide (ANF) mRNA expression, a highly conserved marker gene of cardiac hypertrophy, suggesting that the PE-stimulated activation of CREB is likely to play an important role in the hypertrophic response.